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	PART 1 - GENERAL


	

	1.1  SECTION 
INCLUDES
  



	.1
Power Consumption and Rebates

.2
Raceways.

.3
Wiring: Service, Feeder and Branch.

.4
Lighting.

.5 
Site Lighting.

.6
Lighting Control.

.7
Emergency lighting.

.8
Wiring devices.

.9
Electrical Equipment.

.10
Wiring methods.



	1.2  RELATED 
SECTIONS
  



	.1 
Division 1.

.2
Section 26 05 01 – Common Requirements – Electrical.

.3
Section 26 05 02 – Electrical Service and Distribution.

.4
Section 26 05 04 – Electrical Controls and Instrumentation.



	1.3  REFERENCES
  



	.1 
American Society of Heating, Refrigeration and Air-Conditioning Engineers/Illuminating Engineering Society of North America. /Illuminating Engineering Society (IES) 

.1 
ASHRAE/IESNA 90.1-2004, Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings. 

.2 
Canadian Standards Association (CSA International) 

.1 
CSA C22 No.111-00, General Use Snap Switches (Bi-national Standard, with UL 20). 

.2 
CAN/CSA-G40.20/G40.21-98, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel. 

.3 
CSA W59-M1989(R2001), Welded Steel Construction (Metal Arc Welding) (Metric version). 

.3 
Illuminating Engineering Society of North America 

.1 
IESNA Lighting Handbook 9th edition. 



	1.4  DESIGN 
PERFORMANCE 
REQUIREMENTS
  



	.1 
Power Consumption and Rebates:


.1
All exterior luminaires and the emergency lighting are to be eligible for PowerSmart rebates. 


.2
Lighting power densities are to satisfy ASHRAE/IESNA 90.1-2004.

.2
Raceways:

.1
All power services are to be installed in conduit.

.2
All electronic safety and security systems are to be installed in conduit.

.3
All Communication systems are to be installed in:

.1
Cable tray:

1. Above finished ceilings.

2. Under raised floor areas.

3. Telecommunication rooms.

.2
Raceway:

.1
Finished wall spaces.

.2
Where exposed.

.4
Surface raceways and outlet boxes:

.1
Are to be installed in Garage, Workshop Service areas, Electrical rooms, and Telecommunication rooms, raised floor areas.

.2
Horizontal sections of surface raceways are not be used below 4000 mm. Riser vertically up to cross branch and back down to device.

.5
Concealed conduit is to be installed within finished areas.

.6
Do not install raceways in slab or below slab.

.7 
Minimum Conduit Size: 19 mm. 

.8 
Install termination fittings approved for the location on cable. 

.9
Spare Raceways:

.1
From each Main Electrical Room and Sub-distribution Electrical Room provide two spare 78 mm raceways for future use.

.2
From each Telecommunication Room provide two spare 78 mm raceways for future use.

.3
Raceways are to be capped underground 3000 mm horizontally from building boundary and marked on as-built drawings.

.4
One of each service rooms raceways are to exit at the closest building boundary.  The remaining raceways are to exit on the other side of the building, 180( apart in direction of travel.

.5
These raceways are in addition to future tenant raceways.

.6
See also 26 05 02 Underground Site Services.

.3
Wiring: Service, Feeder and Branch.


.1
Aluminum NUAL conductors for feeders.


.2
Copper conductors for connection to equipment and for branch circuits.


.3
Minimum power wiring size #12 AWG.

.4 
Minimum wire sizes, based on the use of copper conductors: 

.1
Power and Lighting:  No.12 AWG, colour coded conductors. 

.2 
Controls:  No.14 AWG. 

.3 
Use RW90 for interior and RWU90 for exterior wiring. 

.4 
Conductors No. 10 and Larger: Stranded.

.5 
Use Type AC90 armoured cable (BX) for: 

.1 
Connections from conduit to luminaires in accessible ceilings and stud partitions. 

.2 
Servicing devices in stud partition walls from outlet box in ceiling to device location. 

.3 
DO NOT loop between wiring devices. 

.6 
DO NOT use Type AC90 cables for any other application. 

.4
Lighting:

.1
T5 and T5HO lamp luminaires:

.1
Predominant means of illuminating interior spaces.

.2
High bay luminaires used in areas with high ceiling space (Garage and Workshops, etc.)

.2
Compact fluorescent luminaires:

.1
Used for supplemental lighting.

.3
Interior spaces:

.1
Lighting to mid range of IESNA recommendations.

.2
Office area lighting to IESNA RP1, Recommended Practice for Office Area Lighting.

.3
Areas with Computer Workstations to IESNA VDT Lighting Standard.

.4
Luminaires in areas with a ceiling grid are to permit relocation of luminaire by one grid space in any direction without disconnection.

.5
Task lighting above workbenches.

.6
Strip lighting behind valance on underside of upper cabinets.

.7
Additional lighting to adequately illuminate racking.

.8
Interior lighting in all storage buildings.

.9
Hazardous area and waterproof luminaires as required for area usage.

.10
Refer to program of requirements for summary of luminaire types to be utilized.

.11
Refer to room data sheets for additional requirements for a specific location.

.4
Wire Guards:

.1
For service room luminaires.

.2
In workshop areas where accidental contact is likely.

.5 
Site Lighting:

.1
Low to medium mast luminaires for parking and walkway areas.

.2
High mast luminaires with lowering gear for yard areas.

.3
Feature lighting incorporated into the façade or soffit of the building to enhance the façade.

.4
All personal or vehicular entrances, of main building or sub-buildings are to be illuminated by building mounted luminaires.

.5
All luminaire pole bases are to be protected from vehicular damage either by bollards or by placement within a protected area such as median strips, curbs or landscaped area.

.6
Illumination levels:

Personal Vehicles parking area:

.1
Lighting to achieve IES requirement for enhanced security.

.2
5 Lux (0.5f.c) horizontal illumination.

.3
Uniformity ratio of 8:1, max to min.

.4
Coordinate lighting with trees to achieve illumination levels with mature trees in full foliage.

Motorized sliding gates:

.1
10 to 15 Lux horizontal (1.0 to 1.5 f.c)

.2
Uniformity ratio of 6:1, average to min.

Roadway areas:

.1
8 Lux (0.8 f.c.) horizontal illumination.

.2
Uniformity ratio of 5:1, average to min.

High speed intersections:

.1
Not applicable to this site.

Equipment parking areas:

.1
8 to 10 Lux (0.8 to 1.0 f.c) horizontal illumination.

.2
Uniformity ratio of 6:1, average to minimum.

Equipment manoeuvring areas:

.1
8 Lux (0.8 f.c) horizontal illumination.

.2
Uniformity ratio of 6:1, average to min.

Material handling areas (yard areas):

.1
20 Lux (2.0 f.c) horizontal illumination.

.2
Uniformity ratio of 4:1, average to min.

.7
Coordinate locations of yard lighting with usage of area.  Luminaire poles are not to impede equipment operation.

.8
Spill lighting:

.1
To satisfy LEED requirements.

.6
Lighting Control.

.1
Computerized lighting control.

.2
The response of the lighting control system to sensor or occupant controls shall be software configurable and it shall be possible to re-assign a sensor or occupant control.

.3
Lighting power consumption and usage annunciated at City of Winnipeg Central Monitoring Facility via the Building Automation System.

.4
Master controls at each main entrance to force the system into the following modes:


.1
Cleaning


.2
Unoccupied


.3
Normal day use


.4
Normal night use

.5
All entrances to spaces are to have occupant controls.

.6
Office areas with direct access to exterior lighting are to have daylight sensors and dim the applicable luminaires in response to available daylight.

.7
Intermittent use rooms are to be controlled by motion sensor, such as storage, meeting, training, washrooms, lockers, showers.

.8
Garage areas are to have motion sensors which automatically switch illumination from low level (1/3 of high level) to high level.  Motion sensors are to be zoned to match either a vehicle aisle or an area of 120 sq. m (1200 sq. ft).

.9
Minimal usage of interior security lighting.  Security lighting shall be of a level to provide effective operation of CCTV cameras.

.10
24 hour operation (uncontrolled luminaires) shall not be utilized.

.11
Exterior lighting shall be on/off by photocell.

.12
Site lighting shall be low level/high level. 


.1
Low level shall provide effective operation of CCTV cameras.


.2
High level shall be when yard is operational.


.3
Switching to high level shall also be possible from Access Control Proximity Card Reader installed at exterior location as directed by the Contract Administrator.

.7
Emergency lighting.

.1
Centralized Inverter System with cabinets located in electrical room(s).

.2
Area of coverage:


.1
As required by the NBC.


.2
Washrooms, lockers, showers and areas where the public (contract staff unfamiliar with the facility) may congregate. 


.3
Arranged so that failure of one lamp will not leave the area normally illuminated, in darkness.


.4
Arranged so that failure of power from a select circuit in areas which provide access to egress will cause Emergency Lighting to illuminate.


.5
LED exit signs.

.3
Provide emergency lighting for auxiliary power in accordance with CAN/ULC emergency power supplies for buildings.

.8
Wiring devices.


.1
Receptacles:



.1
Each anticipated desk location shall have a minimum of two receptacles, one for computer, one for general usage.



.2
Maximum of 3 computers per 15A computer circuit. Receptacles connected to computer distributions (non-linear loads) shall be Orange.



.3
Each wall within a room shall have a minimum of one general use receptacle, coordinated with anticipated furniture/equipment layout.  In open office areas maximum average spacing of receptacles along the wall shall be 5 meters. In workshop, garage areas and storage buildings, maximum average spacing 10 meters. Wall perimeter shall include the area below windows in the determination of receptacles spacing, however receptacles are generally not to be placed below windows but in the space between windows.



.4
Cleaning receptacles shall be provided at 20 meter intervals in circulation spaces.



.5
Counter and workbenches shall have general usage receptacles mounted above counter height at 1.2 m average spacing.  20/15A T-slot GFI receptacle when located adjacent to sinks.  20A/15A T-slot split wired receptacle otherwise.



.6
Each column (if space not free span) shall be provided with a general use receptacle).



.7
Telecommunication rooms shall be provided with:

.1
Receptacles attached to overhead cable tray, two dedicated receptacles per rack.

.2
Two dedicated receptacles on each backboard for wall mounted equipment.



.8
Dedicated receptacles for anticipated loads such as coffee machines, microwaves, water coolers, vending machines, network printers, etc.  Dedicated circuits when equipment will load circuit to greater than 50% capacity.



.9
Exterior GFI receptacles adjacent to each entrance.



.10
Employee vehicle parking receptacles shall be microprocessor controlled to vary duty cycle based on outdoor air temperature.



.11
Parking receptacles for heavy equipment stored in unheated areas or outdoors, connected to “minimizer” type control panel which varies duty cycle as a function of temperature.



.12
Provide 10 additional heavy equipment parking receptacles in locations as directed by the City of Winnipeg for heavy equipment not placed in designated parking areas and stalls.



.13
All receptacles shall be duplex, commercial specification grade.



.14
Receptacles in entry vestibules and Public Areas are to be tamper proof.



.15
Weatherproof covers for:




.1
Exterior receptacles.




.2
Wash bay receptacles.

.2
For each motorized overhead door provide pushbutton station:

.1
Interior of door: UP/DOWN/STOP station.

.2
Exterior of door: DOWN/STOP station.


.3
Raised floor areas:



.1
Not required.


.4
Provide receptacles for equipment shown on room data sheets that require receptacles.

.9
Electrical Equipment.


.1
Provide direct connection for equipment shown on room data sheets which require direct connections.

.10
Wiring Methods.

.1
Provide a dedicated, full size neutral for non-linear load circuits.

.2
Equip each computer circuit with an insulated ground conductor.

.2
Lugs, terminals and screws, used for termination of wiring suitable for conductor materials used.

.3 
Provide independent supports for electrical equipment including fasteners, devices and hangers capable of supporting dead load of equipment and components plus 100 kg. Fibre, wood or plastic inserts are not acceptable.



	1.5  QUALITY

ASSURANCE


	.1
Utilize design and installation personnel thoroughly familiar with systems of this type.

.2
Health and Safety:


.1
Do construction occupational health and safety in accordance with Manitoba Workplace Safety and Health Requirements.

.3
COR Certification:


.1
All members of the design/build team are to COR Certified to participate in the design, construction and commissioning.

.

	PART 2 - PRODUCTS


	

	2.1  POWER CONSUMPTION

AND REBATES

	.1
No additional requirements.



	2.2  RACEWAYS

	.1 
General Areas:  EMT with rain-tight connectors. 

.2 
Locations subject to mechanical damage: Rigid steel conduits with threaded connections. 

.3 
Incoming underground services :  PVC ducts and fittings. 



	2.3  WIRING: SERVICE,

FEEDER AND BRANCH

	.1
Wiring: Service Feeder and Branch, Copper or aluminum for service entrance conductors.

.2
Copper for branch feeders and circuits. RW90 insulation as standard for interior installations.



	2.4  LIGHTING

	.1 
CSA labelled, rated for 347 volts, except for dimmable sources. 

.2 
Accessories: Mounting hardware, ceiling trim rings and perimeter frames, end closure plates or gaskets, fittings to ensure fixture closure, for secure, accurate and a flush fit installation. 

.3 
Luminaires: 

.1
Office area General Use luminaires, standard of acceptance: Lithonia RT5 series.

.2
Office area Supplemental luminaires, standard of acceptance: Canlyte 8052-CCD.

.3
Workshop area High Bay luminaires, standard of acceptance Green Lights iMEK series with wire guard.

.4
Workshop area task lighting luminaires, standard of acceptance: Lithonia EJS-2 series with wire guard.

.5
Luminaires in other areas:

.1 
Housing:  Minimum 22 gauge cold rolled steel, die formed, with reinforcing as required to ensure rigidity. 

.2 
Spot weld, Fastening method, not be visible when the luminaire is installed in normal mounting position. 

.3 
Finish:  Baked enamel, White interior minimum 85% reflective.

.5
All luminaires except for service spaces are to be provided with a diffuser, minimum 0.156” thick.

.4 
Lamp: T5 High Output rapid start lamps, minimum CRI 85 at 4100 K, minimum lamp life of 20,000 hours. 

.5 
Ballasts:  Electronic, rapid start: 

.1 
CSA certified, to ANSI C62.41/C62.45, with and without lamps in the ballast secondary circuits. 

.2 
Eligible for Manitoba Hydro PowerSmart rebates.

.3
Programmed rapid start when controlled by motion sensor.

.4
Dimmable when required for daylight harvesting or audio visual equipment is to be utilized in the space.

.5
Suitable for unheated areas as required.



	2.5  SITE

LIGHTING

	.1 
Parking Lot and Front Entrance Walkway Lighting: 

.1 
Luminaires:  LED in parking lot, Metal halide when building mounted. 

.2 
High visual cut off, die cast aluminum, formed and welded, epoxy painted socket housing, Alzack aluminum reflector. 

.3 
Lens:  Heat tempered glass, shock and impact resistant, gasketted. 

.4 
Lamp:  Horizontal, reflectors available for Type II, III, IV, or V distribution. 

1 
Site Lighting: 

.1 
Metal Halide.

.2
High mast with lowering gear.

.3
Standard of acceptance: Holophane HMS series with surveillance camera pole and HMSC luminaire.

.2 
Anchor base:  Structural steel to CAN/CSA-G40.21. Grade 44 W. 

.3 
Base:  Precast reinforced concrete, extending 600 mm above finished grade, designed and anchored such to resist live (wind and gust) and dead loads within movement, displacement, or distortion. 

.4 
Poles: Welded steel, to CSA W59, designed to receive underground conduit and wire. 



	2.6  LIGHTING

CONTROL

	.1
Standard of acceptance: Lutron.



	2.7  EMERGENCY

LIGHTING

	.1
Standard of acceptance: Lumacell.



	2.8  WIRING

DEVICES

	.1 
Duplex receptacles: 

.1 
CSA type 5-15R, 125V, 15A, U ground, for No. 10 AWG wire for side wiring. 

.2 
High impact resistive nylon top face T-type triple wipe or four point double wipe, heavy-duty power contacts extending full length of blades. 

.3 
Colour:  White, Orange for Computer Distribution.

.4
Standard of acceptance: Leviton 5262-W series.

.2 
Switches: 

.1 
To CSA C22.2 No 111, 120-277 VAC, 15A, to accept No. 10 AWG wire. 

.2 
Colour:  White. 

.3
Standard of acceptance:  Leviton 1201-2W, 1221-2W, 3031-2W series.

.3 
Cover Plates: 

.1 
Wiring Device: 

.1 
Flush Mounted Outlets: Vertically brushed stainless steel, 1.0 mm thick. 

.2 
Surface Mounted Wiring Devices: Sheet steel. 

.2 
Devices Mounted in FS or FD Conduit Box: Sheet steel. 

.3 
Weatherproof:  Cast aluminum, double lift, spring-loaded, with weather-tight gaskets. 



	2.9  ELECTRICAL

EQUIPMENT

	.1
Hand dryers:


.1
Quiet operation.


.2
Designed to dry hands in under 20 seconds.


.3
Standard of acceptance: Nova.

.2
Hair dryers:


.1
Similar configuration to hand dryers. Cast metal case.


.2
Quiet operation.


.3
Minimum 3000 W.


,4
Standard of acceptance: Nova.



	2.10  WIRING

METHODS

	.1 
Provide a separate insulated bonding wire in conduit. 



	PART 3 - EXECUTION


	

	3.1  INSTALLATION

	.1 
Install electrical devices and equipment in accordance with City of Winnipeg Accessible Design requirements. 

.2
Provide electrical connections for equipment shown on the room data sheets or in the diagram of requirements, whether Design Build Team provided or Contract Administrator provided. 



	3.2  POWER CONSUMPTION

AND REBATES

	.1
Apply for Manitoba Hydro PowerSmart rebates on behalf of the City of Winnipeg.  Turn rebates over to the City of Winnipeg. Include PowerSmart documentation in O&M manuals.



	3.3  RACEWAYS

	.1
Run exposed conduit parallel to building lines, and maintain maximum headroom.

.2 
Run conduit within flanged portion of structural steel members.

.3 
Group conduit wherever possible, on channels.

.4 
Provide EMT raceways with steel couplings and set screw connectors for all interior raceways: 

.5 
Surface Conduit: 

.1 
Run parallel or perpendicular to building lines with smooth radius bends. 

.2 
Locate conduit behind infrared or gas fired heaters, with 1500 mm clearance. 

.3 
Run conduit within flanged space portion of structural steel. 

.4 
Group conduit wherever possible, on surface channels. 

.5 
Do not pass conduit through structural members, except as indicated. 

.6 
Do not locate conduit less than 75 mm when parallel to steam or hot water piping, with a minimum space of 25 mm at crossovers. 

.6 
Flexible Conduit: 

.1 
Dry locations:  Flexible metal conduit. 

.2 
Damp or corrosive locations: 

.1 
Liquid tight, flexible metal conduit. 

.3 
Maximum Flexible Conduit Length:  500 mm. 

.7 
Surface Mount Conduit: 

.1 
In areas not subject to potential mechanical injury or damage. 

.2 
Only in shop, storage or wash bay areas, subject to the above. 

.8 
Conceal Conduit: 

.1 
In all areas. 

.2 
Except in mechanical and electrical service rooms. 

.3 
Except in unfinished areas. 

.9 
Wet and Hazardous Locations:  Provide heavy wall, rigid, threaded, galvanized steel conduit. 

.10
Corrosive Areas: 

.1 
Use epoxy coated conduit. 

.11 
Install high-test fish cord in empty conduit for pulling wire conductors. 

.12 
Steel Conduit Bending. 

.1 
Manual bending below 19 mm diameter: 

.2 
Mechanically bend conduit 19 mm diameter and above. 

.13 
Conduit up to Ceiling Space from Each Flush Panel: 

.1 
Run two 25 mm spare conduit up from panel. 

.2 
Terminate conduit in space above ceiling, into junction boxes. 

.14 
Do not install concealed conduit: 

.1 
In horizontal runs within masonry walls. 

.15 
Locate conduit passing through cast-in-place concrete, to clear and to suit reinforcing steel: 

.1 
Install perpendicular to top of slab. 

.2 
Protect from damage where conduit stubs out of concrete. 

.3 
Install sleeves where they stub through slab or wall. 

.4 
Provide oversized sleeves where conduit passes through waterproof membrane. 

.1 
Install before membrane. 

.2 
Use sealable non-setting mastic between sleeve and conduit. 

.5 
Encase conduit completely in concrete. 

.16 
Slope underground conduit to provide natural drainage to an accessible location.  Waterproof conduit joints with heavy coat of bituminous paint or coating. 

.17 
Provide two locknuts and insulating bushings on all conduit entering a pressed metal box. 

.18 
Use steel set screw connectors for EMT. Use threaded fittings for rigid steel conduit.

.19 
Suspend individual cable or conduit runs with 6 mm diameter threaded rods and spring clips. 

.1 
Support two or more cable or conduit on channels supported by 6 mm diameter threaded rod hangars, where direct fastening to substrate construction is impractical. 

.20 
Use U shaped channels, 40 x 40 x 2.5 mm thick, spaced at 3000 mm on centre for surface mounting of two or more conduit. 

.21
Ensure adequate support for raceways and cable where dropped vertically to equipment, where there is no substrate support. 

.22 
Do not use wire lashing or perforated strap to support or secure raceways or cable. 



	3.4  WIRING: SERVICE,

FEEDER AND BRANCH

	.1
Install in accordance with manufacturers recommendations.



	3.5  LIGHTING

	.1
Install in accordance with manufacturers recommendations.

.2
Orientate luminaires with building lines.



	3.6  SITE

LIGHTING

	.1
Aim luminaires in accordance with manufacturers aiming diagram. 

.2
Allow for re-aiming of 25% of luminaires to provide additional illumination in areas as directed by the City of Winnipeg.



	3.7  LIGHTING

CONTROL

	.1
Program system for local control, time clock control and master control.



	3.8  EMERGENCY

LIGHTING

	.1
Measure voltage drop at each luminaire.

.2
Measure illumination level at night.

.3
Include results in O&M manual.



	3.9  WIRING

DEVICES

	.1
Do not install outlets back to back in same wall or partition. 

.1 
Provide minimum 150 mm horizontal separation between boxes. 

.2 
Relocate outlets at no change in Contract cost. 

.3 
Locate light switches on latch side of doors. 

.4 
Locate disconnect devices on latch side of door.

.2
Provide riveted lamacoid on computer receptacle coverplates indicating “Computer Equipment Only”.



	2.10  ELECTRICAL

EQUIPMENT

	.1
Mount hair dryers at manufacturers recommended height.



	2.11  WIRING

METHODS

	.1
Install lighting fixtures, outlets, plates and other visible items parallel to building lines.  Line up exposed raceways, parallel and at right angles to building walls, partitions, and ceilings.

.2 
Install cable drops for luminaires of sufficient length to allow the luminaire to be relocated to any location within a 3000 mm radius. 

.3 
Clamp cable before entering the luminaire and clip cable before entering the conduit system junction box. 

.4 
Secure equipment to be placed on concrete, glazed tile, and plaster/gypsum board surfaces using expansion screws. 

.5 
Secure equipment to hollow walls using toggle bolts. 

.6 
Secure surface mounted equipment: 

.1 
To suspended tee-bar ceilings using twist clip fasteners. 

.2 
Ensure that tee-bars are adequately supported to carry weight of equipment plus 50% safety factor, before installation. 

.7 
Support equipment conduit or cable using clips, spring-loaded bolts, and cable clamps designed as accessories to basic channel members.

.8 
Do not use supports or equipment installed for other purposes for conduit or cable support. 

.9 
Install fastenings and supports as required for each type of equipment cable and conduit, in accordance with manufacturers installation instructions. 



	3.2  COMMISSIONING
  



	.1 
Test, verify and put Work of this Section into full operation. 

.2 
Provide necessary maintenance personnel training. 



